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IVIIIIMY1 Group• of 10 male and 10 female Fi•cher-344 rat• were fed 
diets containing the Trii•opropanolamine •alt of 2,4-
Dichlorophenoxyacetic acid at o, 2, 28, 187, or 560 mg/kg/day for 
13 weeka, 

No treatmunt-related effect• were •een at 2 or 28 mg/kg/d~y. 
Treatment-related effect• ob•erved at 187 mg/kg/day included: 
decrease• in mean body weight gain [female•]; minor alteration• in 
hematology [deer••••• in red blood cell and platelet count• in 
female•]; clinical chemistry [increaae• in ALT activity, AST 
activity, albumin, triglyceride• and decreaaed T4 in femal••J; 
urinaly•i• [deer•••• in specific gravity in both sexea]; and •light 
histopathologic change• in the liver and kidneys of males, and in 
the kidney• and adrenal glands of females, 

Primary treatment-related effects observed at 560 mg/kg/day 
included: decrease• in mea;1 body weight, body weight gain and food 
consumption [both sexes]; alterations in hematology [decreases in 
red blood cell, white blood cell and platelet counts and decreases 
in hemoglobin and hematocrit concentrations in both sexes]; 
clinical chemistry [decreases in total proteiri, glucose, globulin, 
calciwn, and T4 , and increases in AST activity and cholesterol in 
males, and decreases in total protein, globulin, glucose,.calcium 
and T4 , and increases in BUN, AP, ALT, AST, triglycerides, albumin, 
and T5 in females]; urinalysis [decrease in specific gravity in 
both sexes]; changes in organ weight• [increase in relative kidney, 
liver and thyroid weights in both sexes]; gross pathology; and 
••vere histopathological changes in the eyea, kidneys, liver and 
thyroids of male and female rats, Effects secondary to decreased 
weight gain, the debilitated condition of the rats, and/or toxicity 
in other organs occurred in the adrenals, bone marrow, fat 
[mesentericJ, lungs, spleen, thymus, and testes, 

Und•r the conditie~s of this study, a NOEL of 28 mg/kg/day and 
a LOEL of 187 mg/kg/day is established for the 90-day oral toxicity 
of the Triiaopropanolaaine Salt of 2,4-Dichlorophenoxyacetic acid 
to male and female rats. The LOEL is based on decreases in mean 
body weight gain, alterations in hematology, clinical chemistry and 
urinalysis, increase in relative kidney weights, and mild 
histopathological lesions in the kidneys and liver of male•, and in 
the kidneya and adrenal glands of females, 

VJ:. coaB CLU8Il'ICATI0•1 Guideline; thi• study satisfies the 
requirement (82-la) for a 90-day feeding study in rodents, 
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8TUDY IDDITIFICATIOHI K•008811•001 

TITLI OF a1poaT1 2,4-D Triisopropanolamine Salt [2,4-D TIPA]: A 
13-Week Dietary Toxicity Study in Fischer 344 rats. 

a1PoaT AUTBoas1 B, L, Yano, P,F, cosse, L, Atkin and R.A. Corley 

STUDY COKPLITIOH DATIi September 4, 1991. 

8mamJlY1 In groups of 10 male and 10 female Fischer-344 rats fed 
diets containing the Triisopropanolamine salt of 2,4-
Dichlorophenoxy-acetic acid at o, 2, 28, 187, or 560 mg/kg/day for 
13 weeks, no treatment-related effects were seen at 2 or 28 
mg/kg/day. Treatment-related effects observed at 187 mg/kg/day 
were: decreaaes in medn body weight gain; alterations in 
hematology, clinical chemistry and urinalyais; changes in organ 
weights; and mild histopathologic change~ in the liver, kidneys and 
adrenal glands, 

Primary treatment-related effect• obaerved at 560 mg/kg/day 
included: deer••••• in mean body weight and body weight gain and 
food consWllption; alterations in hematology, clinical chemiatry and 
urinalysis; changes in organ weights, groaa pathology; and 
histopathological changes in the eyes, kidneys, liver and thyroids 
of male and female rata. Effects secondary to decreased weight 
gain, the debilitated condition of the rats, and/or toxicity in 
other organs occurred in the adrenals, bone marrow, fat 
[aesenteric], lungs, spleen, thymus, and testes. 

Under the conditions of this study, a NOEL of 28 mg/kg/day and 
a LOEL of 187 mg/kg/day is established for the 90-day oral toxicity 
of the Triisopropanolamine Salt of 2,4-Dichlorophenoxyacetic acid 
to male and female rats. 

COltB CLU8IFICATI0H1 Guideline; this study satisfies the 
requirement (82-ll.') .for a 90-day feeding study in rodents. 
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I. lll'l'Jt0DUCTIOII 

Th
0

ia Data Evaluation Report au-arizea the finding• at a atudy 
deaigned to evaluate the aubchror,ic toxicit.y at th• 
Triiaopropanoluin• lalt of 1,4-Diabloropbanosyaaatio acid 
[1,4-D TIPA] following dietary adllliniatration to rats, 

II. JIATDIALI Alff> KBTBODI 

1. T••t •DA control 1trtic111 
Teat Cheaical Naae1 Triiaopropanolamine salt at 2,4-D. 
Purity: 72,21 TIPA end 38,71 2,4-D acid. 
Lot No,: AGR 276428 
Daacription: Aqueous ember liquid, 
Vehicle: Acetona 

2. T11t Naiul• 
Specias: Rats 
strain: Fischer-344 
sex: Males and temalas 
Weight at I~itiation: 70 - 83 g (M); 60 - 75 g (F) 
Identification: Ear tags, 
Acclimation: Minimum of seven days 
health Stetua: Good 
Housing: Individually hou.ed in stainlass steel cages, 
Food: Purina Certified Rodent Chow #5002, 
Water: Tap water Ali libitum 
Environment: Temperature and humidity controlled rooms with 
a photocycle 1egulated tor rats. 

3. 8ty4y P•aiqn 

Group "raataant 1fo. of ADiaal• Doea level Acid 
1fo. [ag/Jtq/day) lquivalant 

Malas , ... 1 •• [ag/JtaldeyJ 

1 Control 10 10 0 0 

2 Low 10 10 2 1 

3 Mid•l 10 10 28 15 

4· Mid-2 10 10 187 100 

5 Hiah 10 10 560 300 
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•• ,,,, lrtial• IOAYlltiOI 114 1P1lx1e1 

I, Foaulation: Teat material waa diaaolved in a 
relatively •mall amount of acetone to facilitate it• uniform 
diaperaion in the diet. The teat diet• were prepared weekly 
by ••rial dilution of the high-do•• to attair, the lower do•••, 
Initial concentration• of test material in the diet were 
calculated from the pretest body weight• and feed conaumption 
data. Thereafter, the m-,st recent body weight and food 
consumption data were used to adjust the cor.centration of th• 
teat material in the diet to maintain the do•• level• on the 
targeted mg/kg/day baeie. Reference aamples [one/doae/aex/mix 
plua premix] were retained and atored at ambiant temperature. 

b. &naly1i1; Difficultiea were encountered in analyzing 
the diet• for 2,4-D TIPA due to the complete diaasaociation of 
the test material to the conjugate base [2,4-D] and ammonium 
ion [TIPA] moieties in aqueous solution. Therefore, 
verification of the stability of 2, 4-D TIPA in test diets were 
conducted in two separate analyses based on the stability ~f 
the 2,4-D acid and TIPA moieties for at least 21 days. 
Homogeneity and concentration analysis based on analysis of 
2,4-D acid were performed at the start of the study and 
monthly thereafter. 

s. Tr••tw•nt 
Rats were fed the control and test diets 7 days per week 

for at least 13 weeks. The oral route of administration was 
chosen because it is the route of potential human exposure. 

,. 1n1rim1n\111roo1our11 

Mortality and moribundity check• were performed once 
daily. Body weights and food consumption were measured prior 
to initiation and once weekly. A complete physical examination 
waa performed weekly. Ophthalmologic examinations were 
conducted prior to initiation [Day - 5] and at termination 
(Day-90]. A functional observation battery [FOB] was 
conducted on all surviving rate on Day 90, Blood and urine 
were collected from i, 11 animals at termination for hematology, 
clinical chemistry and urinalysis. The checked (:a:) parameters 
were determined. 
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8 t 1 eaa 0 OcrY 

• B ... tocrit lBC'l'I• • Leukocyte count rnc,• 

• Baaoalobin (Baa,• • tlatelet count• 

• sntuocYt• count raac,• x Leukocyte differential• 

• •ean co~puacular 1GB (HCB) • Hean corpuacular 8GB 
Concentration (HCBC) 

• Kean corpuacular voluae Blood clotting measurements 
(HOV) 

corrected lel.lkocyte count • c•ll aorpboloqy 
CCOR WBCl 

Clinical Chaaiatn 

Electrolytes; 
• Calci'IUI• 

• Chloride• 
Magnesium• 

• thoapborus• 
• totaaai'IUI• 

z sodiua 

Enzymes: 

• Alkaline pboapbataae 
z Alanine -inotransferaae 

(IGH) • 
z Aspartate aainotranaferaae 

(SGOT)• 
Cholinestera11ab 

• creatinine pboapbatase• 
Lactic acid dehydrogenase 
Gama glutamyl transferase 

other 
Z Alb'IUlin• 

• Blood creatinine• 
z Blood urea nitrogen• 

z Cboleatero1 • 
z Globulin• 
z Glucose• 

• Total bilirubin• 
z Total serua protein• 

z Triglycerides 
Serum protein electrophoresis 

• Triio4otbyronine [T3J 
z Tllyroxin• [T4J 

X A/G Ratio 

Urinalvsis 

• Anneo&rancec z Color Z Bilir\lbinc 

z 8Deaifia qravityc • Occult :bloo4c 

Z DB Volume z urobilinoaen 

z trotein Nitrites x Gluaosec 

• r.etonesc z Hicroscopio emination 
of se4iaentc 

.. ·'1 i 
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7• l1DiM1iilP 
After 13 week• of treataant, all •urvivinq animal• were 

Naighed, an••thetized with •odium pentobarbital and 
ex•anguinatad, Nacrop•ie• w•r• performed on each animal, all 
qro•• pathologi.cal chang•• wera recorded, and th• following 
0 i h d raan• were we .a e, 

Adrenal• Brain Heart Kidney• 

Liver Ovaries Thyroid Test•• 

•· 1i1tov1tft0Ioqy 
Th• checked (X) tiaauaa from all animal• in the control 

and high-do•• group• were triJDJDed and proc••••d for 
i i hiatoi:,atholoa cal evaluat on, 

.... .: ---· ~ ··- o .. anl .,,,..~---
X Salivary 11ands" X Trachea" 
X Esophagus X Lung" 
X Duodenum" Pharynx• 
X Jejunum" Larynx• 
X Cecum• Nose• 
X Colon• 
X Rectum" ,1,~ig~1ICYlD~lB1mg.S~1t•m 
X ~=~~~=a•" X X Aorta (thoracic)" 

Gall bladder111 
X Heart" 
X Bone marrow" 

BIYtsaJ.szgi.s.11 system X Lymph nodes' 
X Spleen" 

X Brain"' X Thymus' 
X Pituitary• 
X Peripheral nerv~ .. l!w!:!9:llllitA l i:t1t1m 
X Spinal cord 

(3 levels)ac X Kidneysac 
x Eyes (iJ>tical X Urinari bladder" 

nerve) X Testes 
X Epididpiidas 

~lAD~Yllt Sy1tem X uterus 
X ovariesac 

x Adrenals" others 
Lacrimal glyl!Psc 

x Parathyr2,lds x All gross lesions and masses 
x Thyroids X Skeletal muscle' 

a, Aequirecl for aubchronic ano chronic atudi••• 
b, In aubchronic atudi•• ax11111ined only if indicatecl by toxicity or 
organ invr,lv-nt, 
c, organ -ighta required in aubchronic and chronic atudiea, 
d, Organ w.ighta required for nonrodant atudiaa, 
•• Aequirad for chronic inhalation atudy. 
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In addition, the liver, kidney•, lung, thyroid, adrenal, 
thyaua, ••••nteric lyaph node, •Y••, bone aarrow with bone, cecua, 
colon, ••••nteric tiaaue, apleen, teat••, ovari•• and all gro•• 
l••ion• froa the lower do•• group• alao underwent hiatopatholoqical 
examination, 

9. St1ti1tic1l AnalYIIW 

Only mean• and atandard deviation• were reported for food 
conaW11ption, WBC differential count•, RBC indic•• and 
reticulocyte count•. Bartlett'• teat for equality of 
variance• waa employed for body weight•, organ weight•, 
clinical chemiatry data, appropriate hematology data and 
urinary apecific gravity. Baaed on the outcome of Bartlett'• 
teat, exploratory data analy•i• waa performed by a parametric 
or nonparametric analysis of variance [ANOVA], followed 
reapectively by Dunnnett•s test or the Wilcoxon Rank-Sum test 
with a Bonferroni correction for multiple comparisons. 

10. ouality 111ur1nc• 
The study was conducted and inspected in accordance with 

the Good Laboratory Practice Regulations, the Standard 
Operating Procedures of The Toxicology Research Laboratory, 
and the Study Protocol, A quality assurance statement was 
signed and dated August, 28, 1991. 

8 
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rrr. aum.'fa 
1. 1PllY1i1 pf Pitt Mia 

Concentration• ot teat dieta, baaad on analy•i• ot 2,4-D 
indicated that the diet• were accura~ely prepared throughout 
the atudy, The mean aaaay value• were 1161, 1151, 981 and 
1041 reapectively, ot the noainal concentration• tor male• and 
1151, 119 I, 1041 and 1021 reapectively, ot the nominal 
concentration• tor teaal•• at 2, 28, 187 and 560 mg/kg/day 
dieta. 

Homogeneity ot the teat dieta, baaed on analyaia ot 2,4-D 
indicated that diet• formulated to deliver 112 or 187 
mg/kg/day were homogenoua, Th• mean valu•• [I of target] were 
891 and 471 reapectively tor the 112 and 187 mg/kg/day dieta. 

stability analyse• tor the acid moiety indicated that the 
teat material waa stable with the recovery of 90,38 t 1,301 
and 110,88 t 2,281 acid and amine moi•t\t.•, reapectively attar 
21 d~s in separate experiment• uaing c-labelled 2,4-D acid 
and c-labeled TIPA, 

z. lurvival 
All rats survived the study, 

,. c1inica1 ®11rvation1 
Treatment-related clinical signs of toxicity were limited 

to unilateral or bilateral opaque eyes noted in 8 males and 10 
tamale• at 550 mg/kg/day. 

4. runational Oh11rv1tio11111tt1a1 
Except for opaque eyes [lens] identical to those noted on 

in males and female• at 560 mg/kg/day during opl:.thalmic 
examinatioij [aee below], no other treatment-related effects 
were seen in either sex ot rats at any dose levela, 

•• Opll1;h1la91ASY DM:iPltion 
Bilateral lens opacities that were conaidered to be 

cataract• were seen in 8 ~ales and 10 female• at StiO 
mg/kg/day. The difference• in the incidencaa of corneal 
opacities between the treated and control group showed no dose 
response. 

9 
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•• 1941 ,,,a,,, IPd 194! ltiabt Ch&IAII 

Mean body weight data are eu111111arized in 'l'abl•• 1 and 2 
for aal•• and female•, reepectively, statiatical [p<0,05] 
difference• were •••n in1 

o Millea at 560 mg/kg/day from Week• 2 - 13, 
0 Female• at 560 mg/kg/day from Week• 1 - 13; 
0 Female• at 187 mg/kg/day from week• 3 - 6, 

Mean body weight• of mal•• and female• at 2 and 28, and 
in aal•• at 187 mg/kg/day were comparable to that of the 
control rate. 

Tole 1. Neaa Body Weight• and 8.D (G) for Nale aate. 

Do•• Level •••ks 0 •••kl • •••ks 10 •••Ji:• 1:a• 
ratr /ktr /davl 

0 103,0 ± 4,8 230.2 ± 15.6 280.0± 11,9 291,7± 10.6 

2.0 102,8 ± 5. 5 231.6 :I: 13.4 279.9:1: 14,5 295,6±15,8 

28,0 103,0± 5,5 227.2 :I: 15.9 276.1:1: 16.7 290.9:1:17.9 

187,0 103.2 :I: l;. 0 ~27.!5 .!: 9.6 274.7:1' 11,8 288, !5:1:1!5. 3 
• • • 560.0 98.7 :I: 5 .. 0 172.2 :t:13.5 111.4 :t:21.1 111,4 :t:25.2 

* Significantly different from control value at p .:!. 0,05, 

Tole a. Neaa Bo4y •~igbta ••4 8.D (G) for Pemale Rata. 

Do•• Level Waek1 0 •••k• • •••k• 10 •••k• 13 
[atr /kc:,/daYl 

0 87.9 ·~ 2. 2 145.7 + 6.5 166.2 + 8.4 173.9 + 9,2 

2.0 89,6 + 4.6 148.4 + 6.5 172.0 + 7.3 180,8 + 6.6 

28,0 87,3 + 4,0 149,2 + 7,3 171.1 + 6,4 179,4 :1:6. 6 

187.0 85, 7 + 3,1 • 137,0 + 5 •• 162,1 + 7.8 169.6 + 8.3 
• • • 560.0 80,3 + 3.7 115,1 + ,., 123, t +14 • 4 120,7 + 11.0 

* Significantly different fr~m control value at p .:!. 0.01 
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Mean body weight gain of male and female rat• at•, 28, and 
187 mg/kg/day were comparable to tho•• of the reapactive control•. 
Hean body weight gain waa lower for both ••x•• of rat• at 560 
mg/kg/day a• ahown in Table• 3 and 4, 

Table 3. Kean Body Weigbt Cbange (G) in Kale aata. 

DO•• Level •••k•• 0 - 4 •••k•• 0 - • •••k•• 0 - 13 
[aCJ/ka/4avl 

0 92 ± 11 149 :i: 9 189 :i: 8 

2.0 93 ± 13 150 ± 11 193 :i: 13 

28.0 87 ± 14 148 ± 11 188 :i: 14 

187 89 ± 8 146 ± 12 185 ± 15 

510 55 :I: • as :t 11 t3 :I: 23 

DO•• Level •••Jt•• 0 - 4 •••Jt•• 0 - • 'l'eeJta I O - 13 
rac:r/kc:r/4.&YJ 

0 44 :!: 4 66 ± 7 86 ± 9 

2 45 ± 3 69 ± 3 91 ± 4 

28 47 ± 4 72 :I: 4 92 ± 5 

197 38 ± 3 64 ± 9 83 ± 6 

580 21 :I: 5 38 :I: 11 40 :I: 11 

7. root COPIWRPtion 

No differences were seen in feed consumption of males and 
females at 2,28, or 187 mg/kg/day. Male and female rat• at 560 
mg/kg/day exhbited a JOI reduction in mean abaolute [g//rat/day] 
food consumption values when compared to control•. Th• decrease 
in food conaump~ion was related to the reduced body weights 
ob••rv•d in these rats. The decrease in feed consumption may have 
reault:ad from unpalatability of th• feed and/or due to slight 
anorexia secondary to toxicity. 

11 
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•• ltMt019RY IPI Qliniaal Chnl1try 
Treatment-related, atatistically significant [P <0.05] changes 

observed in hematology included decreases in red blood cell and 
platelet counts in females at 187 mg/kg/day, and decreases in red 
blood cell, white blood cell and platelet counts and decreases 
hemoglobin and hematocrit concentrations in male and females at 560 
mg/kg/day. Alterations noted in the other hematological parameter• 
were not considered to be treatment relat~d since they were within 
normal limits and/or showed '."O dose re11ponae relationship. 

Changes in observed in clinical chemisi:ry parameters are 
sWDmarized below: 

Dose Level [mg/kg/day] Parameter Effect 
Sex Affected 

187 / d AST Increased 

187 / 9 ALT Increased 
AST Increaaed 

Albumin Increased 
Triglycerides Increased 

T, DC'creased 

560 / d AST Increased 
Tot.Prot. Decreased 
Globulin Decreased 
Glucose Decreased 

Cholesterol Increased 
calcium Decr-.ased 

T, Decreased 

560 / 9 BUN Increased 
ALT Increased 
AST Increased 
AP Increased 

Tot.Prot. Decreased 
Albumin Increased 
Globulin Decreased 
Glucose Decreased 

Triglycerides Increased 
calcium Decreased 

T4 Decreased 
T. Increased 

13 
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t. PEiRllYlil 

. Except for the statistically significant [p <O. 05], dose
related decreases in urine specific gravity ir. males and 
females at 187 and 560 mg/kg/day, urinalysis revealed no other 
treatment related changes. 

10. oraan 11isht1 
Statistically significant [p < o.oSJ differences observed 

in the absolute and relative organ weight are summarized 
below: 

»solute oraan Weiahts 

DOse Level 
oraan rma/Jta/4av1 sex Bffeot 

Adrenal 560 M ' F Decreased 

Brain 560 M ' F Decreased 

Heart 560 M & F Decreased 

Kidneys· 187 M Increased 
560 M & F Decreased 

Liver 560 M & F Increased 

Thvroid 560 M & F Increased 

Testes 560 M Decreased 

ovar.les 560 F Decreased 

Relative Oraan Weiahte 

Dose Level 
Oraan fa,rJJt,rJ4aY1 lea: lffeot 

Adrenal 560 F Decreaeed 

Brain 560 M & F Increaeed 

Heart 560 M & F Increased 

Ki4DeYB 117 I 110 N I 'I' 111.areaaed 

Liver 560 M I F Increaaed 

Thvroid !160 M I F Increaaed 

Teetes 560 M Decreaaed 

Ovariea !160 F Decreaeed 

13 
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11. aro1111,1010v 

No treatment-related gross pathological changes were seen 
in either sexes at 2, 28, or 187 mg/kg/day. At 560 mg/kg/day, 
gross pathological changes included: lenticular opacity of the 
eyes (9 d and 10 9]; accentuated lobular pattern of the liver 
[10 d and 10 9]; increased liver size (2 d and 7 9]; pale foci 
in the lungs (10 d and 10 9]; dark foci in the glandular 
mucosa of the stomar.h (2 d and 3 9]; hemolyzed blood in the 
lumen of the stomach [2 d and 2 9]; i,\creased cecal size (4 d 
and 6 Q]; dect"eased amount of general fat [ 10 d 10 9] ; 
increased thyroid gland size (3 d]; and decreased testicular 
size [10 d]. Other gross necropsy findings were considered 
incidental in nature. 

1a. li•topatboloqy 

No treatment-related histopathulogical changes were seen 
in male or female rats at 2 or 28 mg/kg/day. Treatment
related histopathological changes observed at 187 and 560 
mg/kg/day are tabulated in Tables 5 and 6 anc', are summarized 
below: 

· Dose Level 
rma/kcr/dav1 Sex oraans with Lesions 

187 M Kidneva and Liver 

F Adrenal. Fat rmesenteric1. and Kidnevs 

560 M ' F Adrenal•, Bone marrow, Eyes, Fat 
[meaenteric], Kidneys, Liver, Lungs, 

Lymph node [9J, Spleen, Thymus, Thyroid, 
and Testes (c1] 

AOr1na1 glands; Cell• of the adrenal zona gomeruloaa were 
very slightly to slightly increased in size (hypertrophy] wit~ 
the cytoplasa being aore vacuolated than the controls. No 
microscopic lesions which corresponded with the decreased 
absolute and relative weights were seen. 

IRDI urroy; The cellularity of erythroid, ayeloid and 
aegakaryoc:yte cell lines in the bone marrow was slightly 
decreased and fat spaces were aore readily obs•rved. 

14 15 



Ey••; Cataracts were mostly bilateral and diffused. Retinal 
degeneration was almost exclusively bilateral, diffuse, and 
varied from alight to severe in degree and was characterized 
by complete or partial loss of the rod and cone layer and the 
outer nuclear layer. 

gidneya; Degenerative kidney effects were very slight to 
slight and were characterized by a loss of the brush border of 
the straight descending portion of the proximal tubules, 
increased vacuolation of epithelial cell cytoplasm and were 
occasionally accompanied by focal tubular basement membrane 
thickening, fibrosis and individual cell atrophy, 

Liyar; Lesions were characterized by an increase in the size 
and altered tinctorial properties [increased cytoplasmic 
eosinophilia] of hepatocytes in the centrilobular and midzonal 
regions of the hepatic lobule. This effect was not 
accompanied by hepatocellular degeneration or necrosis, 

Lunqa; Very slight to slight increases in numbers of 
subpleural alveolar macrophages were seen, 

Spleen: Generalized lymphoid atrophy was seen along with 
decreases in the populations of T- and B-lymphocytes. Splenic 
red pulp was also reduced in amount. 

Thymu•; Generalized lymphoid atrophy, 

Thyrgi~; Epithelial cells lining thyroid follicles were very 
slightly to slightly increased in size [hypertrophy-column 
versu11 cuboidal shape] with a vacuolated cytoplasm, These 
alterations were moat likely the result of a compensatory 
response due to decreased serum T4 1,vels. 

Teat11; Testicular degeneration was moderate to severe and 
characterized by an absence of spermatozoa, variable deer••••• 
in the nwaber of spermatids, spermatocytes and spermatogonia 
and presence of occasional multinucleated spermatids, 

other aicroscopical changes were considered incidental 
and unrelated to treataent. 
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'l'Ule 1. Bi•topatbol09iaal Win4in9• in Nale aat•• 

Organ/ Lesion Dose Level [mg/kg/day] 

No.of animals• 10 I dose levels 0 2 28 187 560 

Adrenal• 
-Hvnertronhy, Zona Glomerulosa 0 0 0 0 9 

aoae Narrow 
-Hemato.,,.ie•is. decreased 0 0 0 0 9 

17• 
- Retinal degeneration 0 0 0 0 2 
- cataract,len•, bilateral 0 0 0 0 7 
- cataract.lens. unilateral 0 0 0 0 1 

Kidney 
-oeaeneration, Proximal Tubule• 0 0 0 1 10 

Liver, centrilobular and mid zonal 
-Increased size of hepatocytes with 
Altered Tinctorial Propertie• 0 0 0 0 10 

-Altered Tinctorial Properties with 
increa•ed eosinophilla. 0 0 0 2 0 

-Necrosis, verv •lioht 0 0 0 1 0 

LUD9 
-Alveolar Histosis. 0 0 0 0 10 

Nesenteria Ti••ue 
-Adipose tissue, ,tronhy 0 0 0 0 10 

lpleea 
-AtroDhY 0 0 0 0 3 

'l'e•t•• 
-oeoeneration. Tubules. Bilateral 0 0 0 0 10 

ftyau• 
-AtroDhv 0 0 0 0 4 

'l'llyroi& - rtronhy, Enithelial cell• 0 0 0 0 10 
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'!&Ill•,. Biatopatbol09ioal l'iDllinqs in 1' ... l• Rats. 

organ/ Lesion Do•• Level [1119/kg'day] 

No.of 'animal•• 10 / dose levels 0 2 28 187 560 

Ura-la 
-HwertroDhY, Zona Glomerulosa 0 0 0 7 10 

BOD• Narrow 
-Hemato..,..iesis, decreased 0 0 0 0 9 

117• 
-Retinal degeneration 0 0 0 1 7 
-cataract, bilateral 0 0 0 0 9 
•Cataract, unilateral 0 0 0 0 1 

'lillnay 
-oeaaneration, Proximal Tubules 0 0 0 8 10 

Liver, centrilobular and midzonal 
-Incraaaed size of hapatocytea with 
Altered Tinctorial Properties 0 0 0 o· 10 

LW19 
•Alveolar Hiatosis 0 0 0 0 10 

LJllpJl •o1t• Nesenteric 
-Atro1>hv 0 0 0 0 10 

Neaenteric Tiaaue 
•Adinosa tissue, Atronhy 1 1 0 9 10 
lplaan 
•Atronhy 0 0 0 0 8 

'!IIJIIU8 
•Atronhv 0 0 0 0 9 

nyroi4 
•Hvnartronhv, Enithalial cells 0 0 0 0 10 
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IV. DIICUIIIOJI 

Male. and female Fischer-344 rats were fed diets containing the 
Triiaopropanolamine salt of 2,4-D at concentration• of o, 2, ,8, 187, 
or 560 mg/kg/day for 13 weeka, 

Analyt1cal data showed that the diet mixes were homogeneoua, atable 
at room temperature for ,1p to 21 daya. The concentrations of test 
material in the diet approximated the targeted concentrations with the 
mean concentrations of target levels being between 98 to 1161, 

No mortality occurred during the study, •o treataeat-relate4 
effeota were seen at I or II a9/k9/4ay on mean body weight, mean body 
~eight gain, mean food consumption, ophthalmology, hematology, clinical 
·chemistry, organ weights, grosa pathology or hiatopathology, 

Treataeat-related effects obaerve4 at 117 vere1 alight but 
statistically significant deer••••• in mean body weight [females]; minor 
alterations in hematology [decreases in RBC and platelet count• in 
f.emales] and clinical chemiatry parameters [increaaea in ALT activity, 
AST activi'.-:y, albumin and triglyceride•, and decreased ·T4 level• in 
females]; decreaae in urine apecific gravity [both aexea]; changes in 
organ weig~ta [increase in relative kidney weight• in both eexea] and 
mild histopathologic chancre• in the liver and kidneya of male• and in 
the kidneys and adrenal glands of females. 

Primary treat.eat-related effect• obaerved at 510 a9/k9/day 
iaoluded1 decreases in mean body weight and body weight gain; a 301 
reduction in food conaumption; alterations in hematology, clinical 
chemistry, and urinalyais; changes in organ weight•, gross pathology; 
and hiatopathological change• in aeveral organ• of both aexea of rats. 

Treatment-related alteration• in hematology para111et11ra were limited 
to deer••••• in RBC, WBC, HCT and platelet counts and deer••••• in 
hemoglobin and hematocrit concentrations in both sexes which correlated 
with the decreased bone marrow cellularity obaerved in animals at this 
dose. 

Treatment-related alterations in clinical chemistry parameters were 
deer••••• in Total protein, Glucose, Globulin, calciua, and T4 , and 
increases in AST activity and Cholesterol in males, and deer••••• in 
Total protein, Globulin, Glucose, Calciua and T4 , and increases in BUH, 
,.,, ALT, AIT, Triglyceridea, Albumin, and T1 in females. These changea 
correlated with hiatopathological lesions in the kidneys, liver, and 
thyroids. The raaining differences in clinical chemistry values were 
considered to be non treatment related and were attributed to the 
influence of body weight loss and the debilitated condition of the rata. 

Abnoraalitiea in urine were limited decreased specific gravity in 
both aexea, 
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Difference• aeen in the relative weight• of kidney•, liver and 

thyroid were conaidered to be treataent related due to collaborative 
clinical chemiatry alterations and/or histopathological change• in these 
tisaues, Difference• eeen in other organ weight• ware attributed to 
effect• secondary to decreased body weights and the debilitated 
condition of the rat at the high dose. 

Although, histopathology revealed alteration• in several organ• 
auch •• the adren~l•, bone marrow, ~yes, kidney•, liver, lung, 
mesenteric fat, spleen, thyroid, thymue, and taste•, only the changes 
aean in the eye•, liver, kidneys, and thyroid glands ware conaidered to 
be clearly treatment-related., Alterations seen in the other organs were 
considered to be secondary changes possibly associated with decreaaed bodr weight, poor nutrition due to unpalatability of the food, the 
deb litated condition of the rats, and general toxicity involving 
multiple organs. 

The bilateral cataract• and retinal degeneration observed in both 
saxes of rats at the high dose in thi• study were also •••n in rats fed 
diets containing the 2,4-D acid, salts [dimethylaaina, diethanolamina, 
and isopropylamine], and esters [butoxyethyl and 2-ethylhexyl]. 

The increase in size and altered tinctorial propertiea of 
hepatocytea aeen in the centrilobular and midzonal regions of the 
hepatic nodule were not accompanied by hepatocellular degeneration and 
necrosis and therefore may be attributed to the induction of hepatic 
paroxiaomas by 2,4-D TIPA. similar liver lesion• were alao seen in rats 
fed 2,4-D IPA, 

The elevated BUN values and the increase in relative kidney weight• 
may be related to the renal alteration• in the descending proximal 
tubule•, The hypertrophy and increaaed vacuolation of the adrenal gland 
zona glomeruloaa waa interpreted to be a aacondary change posaibly 

. aasociated with the renal alterations since there ware no apecific 
aicroacopic alteration• which corresponded with the deer•••• in abaolute 
and relative organ weight•. 

Hypertrophy of the follicular epithelial cell• of the thyroid 
gland• aay be 6ssociated with a deer•••• in aerWR T4 and increaae in 
thyroid weight• aince there waa no evidence of any degenerative changea 
involving the thyroid glands and the colloid appeared normal, 

The decreaaed bone aarrov cellularity aaaociated with deer••••• in 
JUI<:, lflC and platelet oounts and oan be attrib\ated to the interaction 
of the aniaal• debilitated condition and possible aecondary nutritional 
an-ia, Siailarly, the generalized lymphoid atrophy of the apleen and 
thymus, and the teatioular degeneration aay be attrib\ated to poor 
nutrition, debilitated condition•, and general toxicity involving 
aultiple organ ayat .... 
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The effects seen in thie study were parallel to those seen in rats 
fed diete of 2,4-D acid at aimilar dose levels [1, 15, 100, or 300 
mg/kg/day). Therefore, it is auggeated that the toxicity obeerved with 
2, 4-D TIPA is probably the result of the acid moiety and not the 
triiaopropanolamine ealt. similarly, a eubchronic toxicity etudy 
evaluating the effect• of 2,4-D is~propylamine ealt at comparable dose 
levels aleo demonstrated that the t~xicity observed with 2,4-IPA was 
probably due to the acid moiety. 

V. co•CLVIIO• 

Under the conditions of thie study, a ~OEL of 28 mg/kg/day and a 
LOEL of 187 mg/kg/day is established for the 90-day oral toxicity of the 
Triisopropylamine Salt of 2, 4-Dichlorophe·.oxyacetic acid to male and 
female rate, The LOEL is based on decreases in mean body weight gain, 
alterations in hematology, clinical chemistry and urinalyeie, increase 
in relative kidney weights and histopathological alterations in the 
kidneys and liver of males, and in the kidney• and adrenal glands of 
female rats. 

VI. CORB CLA88IPICATIOKI Guidelinei this study satisfies the 
requirement (82-la) for a 90-day feeding study in rodents. 
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